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The B.ophyates Raerearon Laberetory of ihe Depertment af Medicine, Harvard 
Medical Sclinol ani the Pater Bent Brigham Sompitsal was dedicated om May 17, 1584. 
The abors:oary, which comprises an areas of abowt 7,500 aquare fest. mae 
pletely rewwwied Within «ml SXIGting Tacilities: of the howpital. It has 
been fully oguippad with all the instruments neceseary for investigation in 
maigsion etd abeorption spectroscopy totermediary setahbolign amt chysical 
ehuaiatry. It ena egteblisned with major grants ° om the Rooke feller 
Foumsiatian aad the Me...:.0) Institutes of Awe’! .lditional funda wre re- 
ovived Ser DFAVEte Gonors aod from Marvard Madionl School. The Cirat applica- 
tiem $9 the Office of Bava) Research wee sulsitrud iu April 1962 aml e coptract 
wat fate effect in 1953. Up te the tioe of the Acsdication of the Laboratory 
at the Peter Beet Brighas KReepital, tae work way carried out in the Departeent 
af Btelogy and in the Spectroscopy Laboratory at the Mesnachusetts [nacs tute 
of Pechnal cy . 

Tea present repert comstitutes a review of our sctivitieos under thLig joint 
erent from the Navy, Army aed Air Foros shich was muiinistered by the Office of 
Bavel Moweered. 

Bolwetific, philosophical and edauvatiornsl considerations wre fundementa) 
in the eetseblishwent of the Biophysics Besrarch Laberatory: 

1. Tee laboratory wes to be comemrned priuarily with Nodasental invest ige- 
tien. Etophysica, physics physical ciochemierry, at quantitative biology wre 
te be eomphseined. It was anticipated that the exiatonce oi medical facilities 
WOuld occesion extenaiong into the clinic 


2. It was eaviaioned that the study of the fuertion of mtala in biology 


an penerc], and catelytic Shenapecea in parviculer. would Decome a primary target 


nf the swrmetific effort tLe Jevelopment of guantitative epect rographic 
sathoda opened new avent # for a concentrated effort ia thie field which hed 
hel previcusly been appreached systematically. The elucidation of the mol-,su- 
ler teaie of metallesanyee setion appeared eapectally promising and was to 
tomeatitute « apeeific objective. 
Comntinuad funfensatel studies in caieaian and sbheerption speet rography 
were comelidered eqmential is 4 proper svaluation of wath bioicgical interests, 
3, The eetablignrin: of the laboratory in a hospital ef relativily omall 
size ume expected te reeal’ in cloger cemtact betwen scientiote aad the payoi~ 
cians of the hoepitel. 4 reorientation of ame phason of wedical teaching 
to pre~ aed postdoctoral studente ef medicine and af the esiences war antiai-~ 
pated tc be « desireable reeult ef such ao sececintion. It wag hoped that the 
Jaboratery w1uld atiraet fimdivideuals free both eet(-i-; ang thee various 
schentific disciplines 
it 1. «= pleasure te report that theses major ebjectives have been achieved, 
This report vtll suphasgise the highlights of thea past years’ cork. 
Much of 1t bas bees publioahbed in the sciseatifice literature and copies have bay 


eent ta the Armed Porresa. A full bibliography te attached. 


1. SPECTROSCOPY 


A, Porous Cup Electrode parking WethbeJ: The porous cup slect rude 


teaiiniqua, repemtedi.y deacrited in our amsbual reports, has bees st asdardined 


and bas -emmines the routine spectrographiu tuchniqua of the laboratory. It 
has sot ~‘equired nor usderjone any siguificent changes in the lee year ant u 
half. Details of the sethod, such aa internal stesdardigeation, comiral of 
saling tesperature, plate calibratic. and densitometry have bees clarified 

to a high degres. The txperien-s of the )ast three ;sare hag 509 reagoured 
us that under present working can@itions this sethed ia provably at siequate 
ae eey that can be designed for biological emission spectroscopy without 
major alteratione in existewt instrumentation. Compilation of date on 
reprodweibility and provision indioate that 6 tw 7 per cemt ie & reasonable 
eatimate of the stondard deviattom at any level of cancemtration trem .0) ppm 
to 500 prem. We feel that wifficiest experience vith the methui ad ite per- 
formasce has now been giimed to warrant plactog it om recom in the sciamtific 
literature and therefore several publications are planned. A smmary obopter 
in "Meteeds of Biochesical Analyste”, Yolume i, 1s contemplated. 

B. MNeble Gases and <he DC Arc: The study of the effects of balism, 
argom, neon amd krypton om the BC arc, begun 11 Maagechuastio Institute of 
eckrclssy, mae completed. [arty findinge of a ini retsed wiguai io mise 
ratio and aglective enhanceme;t of certain ane tral lines wre “confirmed and 
axtewuded. A yeo@ral theory we ‘formulated wi.ch sdequately oredicte and explaines 
the observations Yhe solect’.\e enhasoement « apparently due tc 4 resonance 
pabosemon involiing collisivus of the sseow ‘ind between metastab)» ges atoms 
and those of the elaseuta to oe azciie#®d. Whe. the trenwsition of the stom is 


within the epergy ranges ox the «xolted gas atom, greater efficta cy uf excitation 


ror theese trangitiongs resulta. These findiogs are reported in detail in several 
publicationg: {¢. Qpt. @oc Aa. 46° 63. 1656, J. Opt. Sec. Am. 46: 138, 19648; 
J. Opt. Boo. Am. 461 77, 1968). 

C. The Direct Reading Flames Spec!,rometer: A direct reading flene 
epectromater for the simultanecus analysia cf sodiva, potassium. omlcium and 
mAgnesius haw been completed and is in routine use in the laboratory, With 
thio inatrement it ia possible to determing ali four slewents eimultamecuely in 
one sample, The limita of detection are: eodiw .01, calcium .1, petesaiun .3 
and aeanesium ) poem. Thue far. so effort has brem mate ta axtand thease limits 
The Jarreli-Ash Company, Newtonville, Rassachuretts, 1a uarter contract to 
meaufectuce this inatrument, but « commercial modal bese not yet Appesred un 
the market is epite of heavy demand, The subjest matter pertaining to these 
studies i» reyerted im threes articles: (Anel. Coem. 28 175, 1954, Anal. Chem 
28: 160, .056; Anal, Chem, 34: Lote, 1966). The gemersl subject of fleas 
photometry has aleo been reviewed in a chapter in "Mnthode =f Biochemical 
Analyeio”, Volume 3, 1985. Im addition, a opectal techsical report te the 


Office of Maval Researca waa published by the Departesat of Commerce ae 


- = 


“Sirsot Readiag Tiswespectrimetry. Friaciplaw mend insirwemistion” (Fw 111/435), 


D, The Cysmagen-Oxygen Flase: The atudy of the direct readiag pro- 
cedures with the hydrogen -oxygon {lame persuaded ua that the exieosion of 

emipeion apectrocgraphic wack in Biology should net Se sought in arc or saperk 
spat raromy Ye seemed thut s flame soutd seeetituts the feel source, | 


& particular fuel cewld be found whioh would energise the sample eufficiently 


to waciie irmngitions of micum DAVINg B Nighi: @ecita@tios poteptlel than those 


oharActeriatio of alkall metals and alkaline earths. Mo auch flame ws in 


—— ee 


szhnterce for spect rograpiulc po sponds Ye eure abies to utiiine th? reactian 
chy + Gy +R, + MO + EB for this purpose «od to demdmstrate that spe strom. cy 
of the transitics setsls could ‘se performed “J. Opt don. Am. 66: 77, 19.6). 
Thie ite the first cealiy new fl:ize sotirce dieccversa in aore thas 20 veers. 
Further oqrantitesice mtegusdiai! ey oiofame@t rie sees was fexsibie (Anal, (sen. 
a@: 1762, 1956). Our studiew of the four chanpe! ‘lame epectrometer inlicated 
tue practicability of acbetitutire » direct -eading precedure far photographic 
recoréisg, Reece. a “direct resding -vancgen-csvget, flame spectrometer” has vow 
pees developed sbich preseativ acioow the attiv3zia af conper amasannee ars 
wegpesciqon. 48 extengind to ether trenesitinn elements is cemtemplatad. 
Tee sansiti ity of detection of thoes three elemate ia 40 parts per billios. 

The fetal -o.umo of se.titios, .04 cc./18 sec . represents 6 ab er say Joreird 
ie lewpriag the limgt nf detectios and decreasiug the vein of selii°iou necessary 
‘or onalye's. Im the course ef theese studies virions physical factors of fect ing 
tee temperature of ue flaw have been explored. It hag bean show that « bigh 
tlew rate of an equecus saengle atterially cecls the flame and decrenses sensitivity. 
Ywademental preceeses t.comsting for tais circusstaace heave been investiguted and 
2 (eteeeeiiun soreisetian preaicids the evesis sadeyenieiy, Theses invessigations 
are ta preperation for publication. 

5. Tue Cennscumetes: ‘Ae a result of wir studies in enayeolos) it 
beoame ararent that a pactameter capable of seapuring reactions st cel m, the 
wavelength at ehich DPMH abserbe naszimeally, could be eatremely useftl, doth for 
research investigators and fee -lintcdans now tntseceted in sdepting SVB Co OEE 


depeagent reactique te clinical diagnow.a as in lactic dehydrogenase «nd 


crepgemisess Si termmsastions. 4 simple statrue:t was therwiaw Gewigzred wich 


ito 


1s now je commercial pre@uction. {t baw been given the tradeaame "Cososeter". 


Lee eee 


Toe ipatroment hag heen as leimed Wy hospitels and practitioners, since it maxes 
uUnnOCes.ary @n expensive uilraviolet spectrophotometer salling at 15 timee the 


prica of this inatroment Details of desigr sod «:<matraction ara in praparstion 


A. Metalloenzymos. The atudy of metalloonsymes la the major bicchemi-ai 
interest of the laborator,, investigations in chis field have led to the dieceve.y 
of ginc in five ensyweas not hitherto rnown to contedjo chile metal the ADM of 
yeust, AG of equine iiver, Ge of povine Liver, LOW of 4EDD1T BUECIA ana 
carboxypeptidase ef boving pancroatic juice. In all inatancea. rine has heen 
found to be @n intrinsic pert of the enryre solecule and sseantial to ite 
catalytic pehaviour Thee i.ferences ‘ave pee) possible by virtue of compositions, 
atructural ang functional studies in which inmg' rumsental analyses Involving 
spectroscopy, ultraceatrifugation "s siectrnphoresia have been aaplared 

The functtomal propert item Rave been tested furthor vy the use of wetal binding 
johibitere and the study of the kinatica -f£ (hudy iyteractiong with ‘nese eneyees 
Apotber group of pyridines nucleotide dependant dahydrogessses (YND) have alec 

been shawn mot likely to be metallosnaymeg, they have bwei rmaeZ7erred to aa 
pyridine nucleotide setallodubedirocananed (F9@)) This work bas bews reported in 
various publications (Proc. Met. Acad. Sel. 41. 327, 1958. Chapter in 

“kd vetio@a in Protein Chemtatry”, Volume 10, L935: 4 Fiol. Chas. 231: 091, 1996. 


Joo Am. Cham. Boc, 77° 5196, 1983; 7. Biol. Chen. 217: 253, 1955, J Am Chem. 


Bon. 78: ATTA, 1956; 2 Am Chem. Boc 7H. SA79, 1B56; J Biol. Chem. 225° 185, 


1987) Theses studies bave for ‘ne Ciret time, teplicated s metal to tw involved 


in enayeatic dehypdrogmmation ra@trtiong The finding of sinc ip carberypep( idase 
BAA recenolied pravieusly discrepent regorte in the }\teratare A furtwr revlew 
requested by the Editar. will appear in “The Enaymes”, Yolume I. 7art II, de 
Bdition. 

S. Kinetics: Extensive kinetic studies bave resulted Le a mpiel 
for the ection of a metal chelsting agent. 1.10 phetuarthre: ine (OP) in briscging 
about inbibitien. Three papers on thig avhtect are jr preperation tur pebiication 

¢. Mimed Complexes. The interaction ef 1,40 phementbhro) Lis whith LADa 
bas been studied in detail. it hag iw pomsible to show that this meont! emerte 
ite effect by bimdiag directly to thw minc of the enapme protsin., fore ag a. : 
cemples in sity The studies wore reported at the meetings of the Fede. «tad 
Societies of Bialagy (Fed Proc. 16: Mo. 132%. 1957) suc detatio currentir 
are in preas in tha J. AB Chen. Soo 

>. Other Active Groupe: Binoe eulihydry? groupe bec veen stated by 
other taveestigators te be active sites in thewee enippes which baAv‘e “ow bean 
identified as sinc aetallowasyues, etudies were uldertam on -GH groupe The 
qreuga d¢ sot bind the sine in TAD. mor do they seem <u Bind wabetrate aor) oenm ws 
SM rreswe 40 areas to be involved in the caistsusnee of ite stiri ierw of ite 


acti.» qnaypmns The geoeral toteraction of -~88 binding eagerts with proteins 
nas alee heen studied A preiimicvary repert ‘as been rendered (Ped Proc ) 1 
Bo [538, 1857) Three papers on ‘hese findiigs a7) 15 preperstion. 

I Coin. A com Protein Se have gc ceeded in Leolating « cadmhum protein 
from eauine Ukdnew carter. it comtaina 2 7% af the meent wee ae serene of 
protein Thies is Che first itnatenoce of the isolation of a natural product 


bad t t 1. ho ee ee ee ee as es ~—4 
ceomtimimianr onviniuecs 2 AL. SEESR Eos sot ‘, aot] acon wai 


significance Studien are currently uiederesr to apcertain the speciil« matare and 


2 oF eee Qeeees 


-b 
function ot thie unusual metalloprotein. A preliminary report bas beer pubi tened 
in the J Am. Chem. Soc. 79: 4813, 1057. 

¥ Blectrop Transport in Witochondrie: An election trasepert + rete 
is wicechondria, -Feduc ing triphenyltetrazoliium chivcride (T'Z) to tripbheny)- 
forsdean, wae found to be activated w ATP and faTirer oy magneelue. gnngansee 
rad nickel fons. Mex ime activation ives observed wher, the metals were squimolar 
to ATP. It wae postulated that a witel-ATP complex is the true activator (Rature 
176: 284, 1968). Purther tectortel etudies (unpubliat ad) have show eritical 
intertctions betweeu differc:: metale modifying this effect. A peper an this 
siubiseds ja im preparation for publicetien. 

@. Metal Content of Subdceliular Fractions: The above investigations 
demanded extenaion by petal analysis of sudce) lular frectiqons. Connective tisg 2 
and all etubcellule- frectione of rat ifsver studied Geers, mitocnemtiria, sicro- | 
Smev and clear supernatant fluid) wre sroen to contests metals is substantial 
quantities and 1. characteristic patterns of distribution, giving a pew and 
objective base line for toe interpretation of Seco ueata wilh theese important 
cometituents of celle (J. Biot. Chem. 226; 911. 1957) ‘the induction of asgnesium 
defictonay ta rete caveed significers disiocetious aot only of ibegueciu i 
cempnective tissue and esitochondria but elso of calcium and ifon, cuasges eich 
could sot have been discerned had liver tissue alone bese enal yyied. (Free 
of the Pirest Conf. on Biophysice, Columbus, in presse). These witud ion are 
currently betog extended. f 


mu. Mibernation’ Investivstiona ware csr ier ant on the biochemical, 
iets ae 


cellular changes incidest te -51d edepteation and on hibernation. Semeter liver 


witcchamtria free anieele either nsbhersstisg or sapowsd to cGid sivirements 


aboved markedly iavreared euccinic oxidase, succinic dehydrogenase - cytocAnme 


“4 
C reduct=se, and cytochrome cxidese activities Kirce oxidative pheepheryiaticn 
me netenl, or even Aigh. the aridative efficiency ef thyee aminsis whe wack 
increnged. Rate, @ aro-hiberwatiag apeciog, showed no mech chimgee is their 
ahagtation to e0l¢. Taig wort whe the basis of an accepted thesis ter tle 
Pr.S. degree (by 1.2. Casfien) ond ip being prepared for publication. 


11], GLIWSCAL DEsT3aAT 3H 


A. Copper ia Mpcpardia) Istarction: Varly atudies ar.) chown that 


oorws capper is warkedly ticeased subsiquert te eyoonrdial infarction, It une 
shows taet this phepcmemmn is accompenia by an iscresso ju paraghenyi enedianinge 
(PPB) ead benszidenes oridetion, allowing (se acouy: tem thet tho rien ef secu 
copper ia the result of wn iscreaps is ceruloplamin, the copper bearing pre- 
teia af uiene wsrum wate anmbirite enmyestia ectitity town theses tue sub- 
Nivetes. The iecreaes iu remc‘dens onidation wa greater toam could be 
secgunted for by the increase in coppers cice,, suggesting the agpearence of 

os edditions] eaayne capable ef enidining bensidene Chew Eng. J. Med. 258 105, 
1986). 


BSB. kectic and Malic: Schzéresenaas 15 Binrartial YeGer-tesn: Sor 


etedies of theew prridin) suctestide depawient seta’ ladenydregenages (use II A} 
led te their ieves\igatian ts epocardial tafarctiui:. Beth sasymee are significasriy 
tecreeped in this cexditica and allcz aimple, eccurete snd rapid diegmeatic 
preeedures. The comsscpete: (mee 1, F) wae the result of theese studios which 
have becom reperted im the Nee tig. J. ‘sd ass: 449 #19563 8 =«6(Phis method nas 
ewe used 9 6 reniine diagnostic procedure at this boepits. and some 300 pationta 
Rave heen studied te dete; their recone are umierewing aneipysts #¢% tn8s somest. 

c. Mrgnesi. oad Acute Buta) Peilure The wultichannel flave spec- 


trepeter was wdapted for the neaeuremen: oi sagnesi.g in serum ft sae been 


Aire ee 


showm that this slement ia significantiy increased in acute renal failure 
resulting from a vartety of causes. The hypermagnesemia contributes greatiy to 
the symptomatology of thear /adividua)s and explé:.8 clinical sani festat tons 
wn. vie basen previously had been obscure, The slevation in serim saguesium 
‘gomghly Coilews <tiuat of potassium aud retusny to sorwal with restoration of 
‘Midney function. Tneee findings ure in presse in the Mew Eng. J Mod. 
D. Zfac ta Cirrhowia: Our atudies in post-alcoholic cirrnumis led 
to am exploration of the possible mechanion leeding to fhe establighwant of thia 
‘disease. Berm sino comcentrationg were found significantly dec rsesed 
| (tow fing. J. Med, 253: 403, 1086), Thee studies bave pew been extended and 
 gurrently indicate cavere metubelic stuermelities which may be smmariued ae 
comoteting of a decruase in serum pibe, proportionate to the severity af the 
diweasce, marked aincuria asd parked decrease of liver sias concentrations, 
ka a series ef clinical studies oral cisc sulfate caused a cossation of 
Sincuria and a return uf liver fusction ag evidenced by changes la MP rpetentian. 
A cheafoal sechanion te explain these chinges haa been hypothesined. A preliminary 
account has bees published (7.Ciin, Invest, 360 095, vbr). This eaterial is in 
rrees in the Hew Bog. J Med «= Novemburr 14, 1057 
tv «>MATEEMATICS 
A. Tre Sequential Probability Batlo Test (E7RT): the clinical studies 
just reported have led to the development of the sequential probability ratio test 
ae a design for clinical experiments (Mow Eng J. Med. 256: 498.1957). This 
novel statistical cesign allows the ecanomical an! efficien: slan of vulinical 
especimenis, terminating thee at the very acaent a given biochemical, physiological 


or pathological hypothesinx has been validated or rejected. This procedure el isinated 


a large fraction of previous uncertainty, covcerning both the adequacy of data 


be wy seen 


oo - 


obtained ard the sufficient number of obsaer.etions that need +o be wade in 
order to arrive af a -alid conclusion. Me .eral applications 18.8 Deen made 
(Meow Brg. J Med. 265: 403, 1966; Mew Eng, J Med 255° 449, 1958). 

S. stochastic adele: \earvationa in chemical «ineti;o have to be 
“sie eequentialiy in time; it je -camonly agesumed that if all obser. 4tional 
eathads vould be ade withait error, the ohbear-ations at any given tine would 
reflect the true state of a given reaction af this perticular cuacture. 

Jrregtiar flictuations in the data of wall controlias :eactione vould cuggest. 
Ceriaiaiy in chemicad wineticé la no greater than in physics and biology. 
Stochastic sedela udvs sewn devised as aathematical cciniswmce for a 
kinetioa theory which would allow the inclusion of « probabilistic meagure vf 
the usoertainiy in the interpretation of kinetic data. The aetiglis do not 
subs itute for, wut extend past, deterministi« theerisa The theery hae heen 
oot up for unimolemils: aud biscie wlar reactians, and equatiqus have beer, 
ailvad ter these syetewe. A yenereal theory for uultinelecula:r provsesea has 
Aleo been developed but se-eral partial differential equatfave thus far 
reaiat solutiag. This study waa the subisct of «so oh... theste acttetad 
“A Stochastic Approach to Reaction Kloetica” nv A? ‘lartholuaay 

7. ARALTR RR Cay 

Aside from cur spectrographic wethuds, « variety of otter) have been 
ipvestigated. 

A. Determination of Zinc (by Mesns of Methyl celiceolve and Ditbisnoe): 
Convantiowi arsciytical procedures for sinc .all fur phase sep@rationa, te, viring 
the sxtraction of the element from an squecus solutics toto « carbon tetrachloride 
of chlorevcrm phase »y awans of dithigzone. Gu. separation precedures ire alrveye 


tine consuming, difficult and compare onfavorsbly with hnvwo gsonophaeic provedites. 


ee ee 


py dissolving this reagent in authyl -allogelve, which is miscible with water, 

@ monophaee method haa been devisei woich, in corma of precision, accuracy 

and sensitivity, compares very favorably with the conventional ext ructian Z 
mithods. (Anal. Chen. 48: 924, 1964). t 

®. Zine in Urine: A sew method of sinc staryeis io urine has deen | 
devised by the siaple expedient of extracting urine with dithisone as if it ere 
& Gimple aqueous solution of inorganic tons, an aseumption Shich hag been 
iwetified by the raqits shreinad etth thie nether = =6‘Pima-congiming and 
tedious ashing srocedures are thus avoided with @ concomitant imrovemat of 
precision as 4 result of thie simplification. ‘eis principle of this method 
should be applicable to the determination of many other metals in urine. 

(This material te in preparation for publicsticn). 

C. Concentration Tpchniques: Iscresse of sensitivity of determination 

of trace elements might be expected by concentration methods. Zinc, iron, copper 

/ and cobalt have been weparated frou biological saterial by ion exchtage procedures 
resulting in an aggregation of theee Clemente and allowing their prectem determina-~ 
tion by eusseion spectrography. A priilimiuary report has been published (Anal. 
Chew. 27: GAG, 1665). A detaiiod giceuts of these studied is is propardiina ior 
publications. 

D. Gootemination end Syparetion: The general interest of the 
saburatory required s thorough eppraiual of contamination hasards. The 
significance of metal contamination in work of the type bere described can best 
be compared to the need for aterility dn heactertoless ant virclouw. The mesledzs 
‘and viewpoints and eapesionces of thig laboratary have recently Leen suvymarized 

in & chapter subitieg “Separation and Concesiration of Millisicrogras Gosntities 


of Metala and Contamination Hasarde” in "Methods of Biochemical Analysis, Yolume 3, 


1937. 
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VI. SDUCATIOMAL ACTIV Ir IES 

The educational objectives of the laboratary have received iacreasing 
attention during the past year and « bal’. While their altiaate range camnot 
be fereesen, their scope hase become apparent. 

A. Bre- sad Postdoctors) Tisiciug., Vitteen youmg scientieti bave 
thus far received training in tue laboratory, nine are continuing in rasidence. 
The diverse educational backgrounds of these gentlemen testifies te tbe 
achiavament of the stated cigs. -pportunitiew of captuct for scholars edacated 
im differect though related disciplines: physics, ddophysice. chemistry, 
biochemietry, sathematica, sud medicine. There ie Little Joubt that this vury 
diversity af backgrounds bao regulted in increasingly 9 ofitabie s7.ohange of 
ideas. The changing intellectual \ievpoints and aude af precedure of al) 
cencerced casa be traced readily tr such sutual influenceg, The adaptations 
of theese individuals to each others’ different intel ieetand viewpoints hag 
been ane of the poet atimulating features of the laberatary's sotivity, an 
aspect which hes been eacouragad wherever possible. It camnot be stated with 
ourtadmty to what degree this elusive characteristic ef the laboratory's operation 
cemtributed te arhkiavament, but atl particineses ars convinced that it playa & 
aajor aad ecst significant role. 

Peewal and tuforeal course work was desigued to remove barriers 6. conmmpunica- 
tion ead thowght. In particular, 4 brief course is human bicloegy, which con- 
etitutes 8 deviaticn from tradition, eboulid: le semtiomed. Ga reqese:, a manher 
of the staff, trained orimarily in aedictne. umdertoek ta taackh anme Aseonte of 
this subject to those members ef the lateratory whose primary training wis in 


the natural 20 semoeed . Tee meres wz volumrsrs o_o Emme as insscraal beads. 


It was received enthusiastically and achieved the desired objective: improved 


effectiveness ef the ataff's interaction and istegretion with ths saieitent 
euvironment. 

The laberatery ic t= &¢ somewhat anomalous educatiqnal positicn. It 
harbors individwale aiming primarily at further education and training in 
the bielagical sciesces, but ig an euvironpment enich ie preovcupied with the 
praction and teachisg ef medicine. Thus so forssl, concrete progras for the 
recruitment of greduate student.) has existed. 

it wae peseible, nevertheless, 40 make arrasgeuents with the Barvard 
School of Puvlic Mealth. tne Biolocy Devarcsent of enna Gaiveraizy, the 
Depertnent of Biology af the Nageecieceetts Imatitute of Techsology and the 
Usiveraity of London te aliow five candidates to undertake their theaisa work 
ia the Biephysice Research Laboratory. Three of thease have pow received their 
doctorate degrisa in sathbowatical biology, biclogy aad biopaysics, reepectively. 
The two remminiag caniidates have just begun fheir sork. 

Five uf (tee retearce feliows nail from everseae: ‘vo from Japan, 
one trom Switserland, one ‘vom Great Britaia; one from Paraguay. 

B. Medicel Sckoo] Teaching and Moepital Activities; The staff of the 
lacoratory bas had tacreasing3 7 profitable, frequent avi piessent CONTEST WIth the 
physicians aad ether research laboratories of tne howpital. The evolution of 
thes® relaticnshipe bas been left te chaace and iuterest in the bellef that 
integration will be achieved sost wffectively without pressure sr editorial 
direction, 

in 1044 on experimental teaching progres mis satablished ts luves! 
the fosaibiaty of integrating Piocchemical approaches to intermal sediciae within 


CORVESLLOES, ESS4cm, teaching Gut withoui @ coange in curriculum. Two grou of 


medical atuliests have now deen provessad through the courses in second tind third 


-i5 
year medicine given by the laboratery staff, ami a third group ia due to 
arrive in Kovember. The enthnetastic recepticn of the courwe by the utudents 
amy be an indication of the outcome of ibis progrem which cmanet bo ots. uated 
fipall, until further data bave Seen accamalsted. Several of theese studiotes 
have seer for ast received persisocion for elective werk in the laboratory 

Weekly teaching “rounds” for the house staff etl fourth year students 
have been instituted. These rounds” agsin stress the relationship of dynamic 
end physical biocheuslatry ‘1o the basis of wedical thimkiog and practice aod 
attempt to delineate those facets of the sciences ahiich aay now serve as a 
basis for geseraliaation and spplication. 

Bectors Vallee, Boch «aad Wacker have deen appoisted Puters in Medical 
Scieuce for the freebeas medical school clase. Dr. Price bas bexn appointed 4 
Tutor in Siechemistry in the tutorial progres of Marvard Cellege. Dr. Thiers 
hee seouped the direciion of the Chemistry Laburetories oi the Peter beat 
léighem Ucapiteal. Or. Bartholca@ay, vbr bas been appeinted Ampistent Profeever 
of Mathematical Jislogy in *be Bar ard School of Peblic Mealth, informally 
functions ag adviser in esthomatics to iby Deocartment sf Madfndre of ths Inte: 
iguae Sospital 

Per the fourth yoar the .aboratery has been requested to participate in 
the teaching of biophysics at Maseachusetts Tnstitute of Techpology. Dociare 
Valice and Thiers ~ake part ib the formal lecture ccures. Laboratory peesions 
are gives at the Peter Bent Bri,iuea Sospitai. Mr Ooneid Plockse, o gradual» 


Ree omadeew 
—S ere 


taken bis doctorate thesis in tie laboratory uader this progres, 


f 
> 
le 


— ete ee LT ae et ea ~_ on os ee 
me: 8S ws, WIND, SS §/ see 


there a0 a candidate for the P.O. under 654 university's oversems program and 


has been granted permission to complete his tiepin in the Biophysics Beaoercs 


Laboratory. 


The great frem ibe Armed ber ices silowed the establishment of tae 
laboratory aad the accomplishment of the objectives Getailed above. From the 
viewpeint of the laboratory the collaboration vith te Armed Gervices was aost 
eucceséeful. The administrative quarters could not peseibly bave been aure 
_ooperative og helpvul, The sdwiniatrative demands were kept st an absolute 
minimm, sad the stucepbere created wes as favorable to the pursuit ef know 
ledge s@ any scientist could bope for The eatire staff is deeply appre iative 
of the interest and cousiderstion waich Jt bas been ahown st every turn, end it 
is regretted stacerely by ome and all that this costract, like aj] good things, 
muat come to ag end. The aescciation bas engescered for all concerned & Bost 


receptive attitude tosvard whatever the future say bring 16 the way of cooperstios 


with the Armed Services. 
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